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ABSTRACT: Body size analyses in zooarchaeology require reliable osteometrical databases in 
order to evaluate phenomena such as the existence of diachronic and geographic changes and the 
estimation of the sex ratio. Despite it being a major hunting item in the Iberian Peninsula since 
Upper Palaeolithic times, the Spanish ibex presently lacks such a reference database. This paper 
intends to address such absence by offering a comprehensive overview of selected postcranial 
measurements of the Spanish ibex that includes data from the two extant sub-species, plus a 
compilation of measurements from Upper Pleistocene Basque Country sites and those retrieved 
at Sector C of the NE Iberian site of Cova Fosca.
KEYWORDS: OSTEOMETRY, SPANISH IBEX, INTRA-SPECIFIC VARIABILITY, DATA-
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RESUMEN: En Zooarqueología la evaluación del tamaño corporal, tanto para inferir cambios 
de talla espacio-temporales como para estimar la proporción de sexos, requiere de bases de da-
tos que abarquen la variabilidad documentada para dicha especie. Siendo la cabra montés un 
recurso clave en la Península Ibérica desde el Paleolítico Superior, sorprende la falta de bases 
de datos osteométricos. Este trabajo pretende neutralizar tal ausencia para el caso del esqueleto 
postcraneal incorporando medidas de las dos subespecies existentes, así como una recopilación 
de medidas de yacimientos vascos del Pleistoceno Superior y las de la colección recuperada en 
el Sector C del abrigo levantino de Cova Fosca.
PALABRAS CLAVE: OSTEOMETRÍA, CABRA MONTÉS, VARIABILIDAD INTRAESPE-
CÍFICA, BASE DE DATOS
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INTRODUCTION
The Spanish ibex (Capra pyrenaica Schinz, 
1838) is one of the most frequently hunted items in 
Iberian archaeological sites since the Upper Palae-
olithic (Mariezkurrena, 1983; Straus, 1987; Aura 
Tortosa & Pérez Ripoll, 1992, 1995; Martínez-Val-
le, 1996). Despite its acknowledged importance in 
the assessment of the adaptive strategies of hunt-
er-gatherers and agro-pastoralists, the Spanish ibex 
presently lacks a well-defined database that would 
allow zooarchaeologists to monitor, among others, 
sex ratios and body size changes through space and 
time. Without that tool attempts to recognize im-
portant features of the exploitation strategies, such 
as overhunting, “specialized hunting” or practices 
aimed at controlling the age and sex structure of 
the populations should be taken with caution. In 
addition, and prior to any interpretation, one needs 
to know how certain sources of variation, such as 
site location, environmental constraints or even 
sample size, affect the validity of inferences on 
body size through time and space. Included here 
are also some of the major biases that affect zooar-
chaeological analyses in general as is the case of 
preservation and retrieval biases and taxonomic 
miss-identification. A correct identification of the 
Spanish ibex is crucial in Iberia due the presence 
of another caprine species of very similar morphol-
ogy since the middle Pleistocene as is the cham-
ois (Rupricapra rupricapra, Linnaeus 1758). To 
it, one has to add the domestic sheep (Ovis aries 
Linnaeus, 1758) and goat (Capra hircus Linnaeus, 
1758) from the Neolithic onwards (Altuna, 1978; 
Manceau et al., 1999a, 1999b; Quiralte, 2001; 
Ureña et al., 2011). This presence of several cap-
rine species, even prior to the onset of the Neo-
lithic, adds to the difficulty of correctly identify-
ing caprine remains to species level in the Iberian 
Peninsula and constitutes a pressing problem for 
zooarchaeologists as substantial numbers of bones 
from middle-sized bovids end up in the category of 
unspecified caprines.
Osteometry allows one to address different ar-
chaeological problems, in particular changes in 
the size/shape of the elements that can, in turn, 
inform about different aspects of the populations 
from which those elements derived (Boessneck 
& Driesch, 1978; Albarella, 2002). Ideally, these 
analyses should be addressed with large osteomet-
ric datasets from known populations (extant or ar-
chaeological) that would allow one to clearly de-
fine standards against which data can be compared. 
In spite of the aforementioned importance of the 
Spanish ibex in Iberian zooarchaeology, one is baf-
fled by the ludicrously low numbers of osteometric 
data that are available for comparison and by an 
absolute lack of standards.
Oteometrical analyses need to take into account 
three main sources of variation that, in the case of 
the Spanish ibex, include (Boessneck & Driesch, 
1978; Payne & Bull, 1988):
Ontogenetic variation: referred to differences in 
size and proportions of the various age groups (i.e. 
cohorts) of a population.
Sexual variation: sexual variation constitutes a 
special kind of intra-specific variation that is often 
considered independently due of its relevance in 
dimorphic species as is the case of most ungulates. 
In the Spanish ibex, some differences between the 
sexes do not normally overlap. This would be the 
case of weight where adult females range between 
30-40 kg and adult males between 50-70 kg with 
the largest males reaching to 100-120 kg (Grana-
dos et al., 2001).
Intra-specific variation. Included here are varia-
tions due to genetic differences and differences fos-
tered by environmental agents (temperature, fodder, 
altitude, etc.). Observer’s errors when taking mea-
surements, although representing a totally different 
kind of phenomenon, could be eventually added to 
this category. Although in most species intra-specif-
ic variation tends to be residual, under certain cir-
cumstances the environmental parameters become 
relevant due mainly to two phenomena:
– Temporal variation: different climatic con-
ditions (or different exploitation strate-
gies) occurred through time and body size 
is known to vary according to parameters 
such as temperature and moisture. Selective 
breeding and alternative exploitation strate-
gies may also bring about changes in size 
and proportions (Albarella, 2002). Despite 
limitations, comparing diachronic samples 
from one cultural sequence often proves the 
best way to characterize size trends through 
time. The second best alternative would be 
to compare assemblages from different sites 
and periods within the same region. 
– Geographical variation: animal populations 
from different regions may exhibit eco-mor-
photypes due to local adaptations and/or 
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genetic isolation. One needs always to be 
aware of the influence that regional differ-
ences may have had when comparing sam-
ples from different localities.
SIZE VARIATION IN THE SPANISH IBEX
Although osteometric analyses on the Spanish 
ibex bones require temporal variability to be con-
sidered, more so when dealing with Pleistocene 
and Early Holocene sites, one should never neglect 
geographic variation. This is due to the discontin-
uous distribution that the Spanish ibex, as is typi-
cal for species living in mountains, exhibits. It was 
this regional variation what led Ángel Cabrera to 
recognize four sub-species of Capra pyrenaica in 
1911 by virtue of their coat colour, horn size and 
morphology, and body size. These four sub-species 
were defined as follows (Granados et al., 2001; 
García-González, 2011) (Figure 1): 
– C. p. pyrenaica, Schinz (1838): Taken to be 
the holotype for the species, this sub-species 
featured long, twisted horns bearing a mar-
ked keel. Its coat was greyish-brown with 
large patches of black on the flanks of the 
body and the limbs. Located in the Pyrenean 
region, the last population became officially 
extinct in January 2000.
– C. p. victoriae, Cabrera (1911): Smaller than 
the holotypic populations, this sub-species 
exhibits a less developed black coat and sli-
ghtly smaller and wider horns. It is presently 
distributed in the Sistema Central Mountains.
– C. p. hispanica, Schimper (1848): This is the 
smallest of the Spanish ibex sub-species and 
features black stripes that are mostly restric-
ted to the limbs as well as a more reddish 
summer coat. Horns are here narrower and 
generally become more outward projecting, 
their keels less pronounced. C. p. hispanica 
occupies the south-eastern quarter of the Ibe-
rian Peninsula.
– C. p. lusitanica, Schlegel (1872): This sub-spe-
cies was distributed in Western Iberia but 
became extinct around 1890. It combined the 
large size of the holotype and the colour patter-
ning and horn morphology of C. p. hispanica.
FIGURE 11
Distribution areas of the Spanish ibex sub-species according to Cabrera (1911, 1914). Map and drawings modified from Cabrera (1911). 
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The emergence and spreading of these sub-spe-
cies postulated a sequential colonization from a 
founder population in Northern Spain that paleon-
tological and biomolecular data suggest diverged 
after the migration and subsequent speciation of 
the extinct Capra camburgensis (Toepfer, 1934) 
from the Alpine ibex (Capra ibex Linnaeus, 1758) 
during the Riss-Würm interglaciar (Hartl et al., 
1990; Manceau et al., 1999a, b; Pidancier et al., 
2006; Ureña et al., 2011). The Spanish ibex thus 
colonized the Iberian Peninsula following a coun-
terclockwise movement towards Portugal then 
downwards to the central mountain systems, the 
southern peninsula and finally upwards into the 
Iberian Levant (Cabrera, 1911; Hartl et al., 1990; 
Manceau et al., 1999a; García-González, 2011). 
This hypothesis still requires a reliable phyloge-
netic analysis incorporating archaeological and 
paleontological specimens in order to clarify the 
phylogeographic events that led to the sub-specia-
tion of this species (Ureña et al., 2011). 
For this reason, zooarchaeologists cannot take 
it for granted that the sub-species that today occu-
pies a particular region did so in the past or remai-
ned invariable through time. This variability as it 
pertains to size is crucial to evaluate any putative 
trends reporting size changes of Spanish ibexes in 
the archaeological record.
With these provisos in mind, in this paper we 
will present a preliminary osteometricaal database 
of Capra pyrenaica that not only incorporates me-
asurements from the two extant modern subspecies 
but also from selected zooarchaological collec-
tions, in particular those from the Basque Country 
during prehistoric times and two additional ones 
from the Spanish Levant region,. Of these, the co-
llection retrieved in Sector C of the Cova Fosca 
rock shelter (Ares del Maestrat, Castellón, Spain) 
holds the largest number of measurements for the 
species in Iberian soil, whereas the smaller collec-
tion is from the nearby site of Mas Nou.
 
MATERIALS, METHODS AND DATASET
Given that the main goal of this osteometrical 
tool is to provide a reference system for future stu-
dies on body size variability analyses, only selected 
elements have been taken into consideration. This 
include the elements from both girdles (i.e. scapula 
and pelvis), the major limb bones (humerus, radius, 
ulna, femur and tibia) plus the two ankle bones that 
are regularly present in archaeological sites (calca-
neus and astragalus). Phalanges were intentionally 
excluded from the database as difficulties occasio-
nally exist to assign them to the fore- or hind limb, 
or even parasagitally. In the case of other elements, 
as are most of the cranial bones and teeth the pro-
blem is of another nature for, as has been already 
said, these may even prove difficult to assign to the 
level of the species.
To address the problem of the natural size va-
riability of the Spanish ibex, modern samples from 
the two extant subspecies (Capra pyrenaica vic-
toriae and Capra pyrenaica hispanica) have been 
measured. Specimens of known sex and above 2 
years of age were measured at the Museo Nacional 
de Ciencias Naturales (MNCN) and the Laborato-
rio de Arqueozoología Universidad Autónoma de 
Madrid (LAZ-UAM). In addition, Late Pleistoce-
ne samples from the Cantabrian region (assumed 
to represent the Pleistocene ancestors of the now 
extinct subspecies C. pyrenaica pyrenaica) were 
incorporated to the database. These measurements 
were mostly compiled in the papers of J. Altuna 
and P. M. Castaños by Quiralte (2002). 
In the case of the dataset from Cova Fosca, bone 
identification was carried out with the help of the 
reference collection of Arturo Morales housed at 
LAZ-UAM along with diagnostic criteria taken 
from the bibliography to discriminate the species 
from sheep and goat (Altuna, 1978; Quiralte, 2001; 
2002). Likewise, although only fused elements and 
non-porous elements (only criteria to set apart adult 
from non-adult specimens in bones without epiphy-
ses) should have been measured, measurements of 
fusing and unfused bones have been also incorpora-
ted to the database for comparative purposes. These 
are highlighted in grey in the tables. For the same 
reason, elements that were only slightly eroded or 
mildly burned have been incorporated. Their values 
are provided within brackets in the tables. 
Measurements were taken with either a stan-
dard calliper M or a digital calliper “Powerfix” 
(both with estimated errors ± 0.5 mm), and main-
ly follow Driesch (1976) and Davis (Davis, 1996, 
2008). Additionally, some measurements originally 
defined for the Genus Sus by Payne & Bull (1988) 
have been adapted for the Spanish ibex. 
Age estimation in archaeological bones is based 
on data taken from Vigal and Machordom (1985), 
Pérez Ripoll (1988) and Serrano et al. (2004). In 
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the case of dates of closure of the epiphyses, only 
those elements that allow one to discriminate be-
tween the different age groups have been con-
sidered (Tables 1-3). Despite mandible and teeth 
measurements not being included in the dataset, a 
compilation of tooth eruption and tooth wear stag-
es are included here to provide a standarization for 
age estimation methodologies in the species.
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Tooth eruption Age range(months) Cohort
dp4 (+/-) 1-2 Neonate (<2 months)*
M1 (+/-) 2-4 Infantile (2-6 months)
M2 (+/-) 9-12 Juvenile (6-12 months)
I1 (+/-) 12-25 
Subadult
(12-24 months)P3 y P4  (+/-) 19-31 
M3 (+/-) 24 
P2 (+/-) 26-40 Adult (24-72 months)
M3 (+) 48
M3 (+++) +72 Senile (+72 months)
TABLE 1
Spanish ibex: Dental eruption sequence of the main cohorts. *All 
newborns documented in the archaeological record are usually 
relocated into the undetermined caprine category given the diffi-
culty to discriminate their bones to the level of the species.















Distal tibia 24-36 >36
Calcaneus 48-60
Distal metatarsus 24-36
Vertebrae 72-83 Senile (+72 months)
TABLE 2
Spanish ibex: Post-juvenile cohort arrangement according to the epiphyseal calendar of the main postcranial bones.
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